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(57)Abstract: 

PURPOSE: To provide a device capable of executing real time 
shading processing by 6imple constitution. 
CONSTITUTION: This device is provided with a vector rotating 
circuit 56 for correcting the rotation of a light source vector 
directed to a solid in the reverse direction to the three- 
dimensional (3-D) rotating operation of solid data, a vector rotating 
circuit 55 for correcting the rotation of a visual line vector directed \ 
to the solid in the reverse direction to the 3-D rotating operation 
of the solid data and a shading operation circuit 58 for calculating a 
shading value to be added to a solid image in accordance with a 
normal vector group and an inner product between the rotation- 
corrected light source vector and visual line vector. 
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^ (EX, EY, EZ) t ro l*l 5 Q 3rt 

«ffi ( I NNNER 3) tilSSWffiftKa^SftllLfc 

[0 0 6 5 ] tLT, Xr^ys 3 6IC1T, ftK&S L 

t> rot m Hn ttfl US W-f 6 gtitft&& £JP ^ T»gfi 
( I ) 2r*»5o 

[0 0 6 6 ] -tLT, xfy^s 3 7I^T, WafiSSr* 
6lC*#i£*, *777"S 3 SKT, #y = 

ft, ^SLTW^if-S-fCte, Blj$<7}*x y 7° S 2 8 (C 

t, *X;y7"S 3 9lcil^, 77^5 3 9ICT, £T 

7LTV*ft^»-§'fcH:. 7 7- y7°S 2 4 I'M 9 . suifiro 

ro/Ky =tV£-ac*fLT, MS ^7 Lfcrt^/WWS 
ft. a&HLT^ft^if^icii. fu&ro^y^T's 2 1 (c 

t, *lta^7L*:t*JWr$ix5t, IWyx-T^ 

[0 0 6 7] 

r ft < ft < ft <9 . ->:=. -tV > ^toaiSH £ R O 

m * f i^ttifti- & r t *s ptsi t ft s ro t\ ^fei^mfea 



(7) #1^6-2 6 6 8 5 4 

12 

ask* 5. 

[0 0 6 8] Sfc, w©«M©S2ro«Mld«tnii, ft 
[HEroffiiiift!^] 

[El 2] rco^B^rov-i-xV V^fiaSr^-fyn y 7 
io [H13] zn^wnmi^mmcteiiz-y^-^jyv 

[04] ^(D^m^m^hH^m^mm^oM^m 
[ins] zngm^^^tiz^-? Y/umfemmnMtfc 

[07] rro3Pj?rofg2||ffi#!]t,::fetf 3->i-x> 

20 ins] z<D^mn^2%mm<D'y^-7 : -i >7 : m.%^\ 
?mxh%» 

[0 9] rro^fl^co^2^ig^ro->=-7='- 1 ' w&$m 

[gii o] z<D%W(D%2nMm<Di/zL-T4yyfcw 
[011] ;©Mrof2«©->x-f^w 
[mi 2] z<D%m<r>%2mmm<D^^-7 ; ^ >ymx. 

[Hi 3] wK>«W»!B2*lfi0iJ©Kif^S:^-r7i3-^ 

[Hi 4] y^yy^^ — f^^if^y ! i^<D^<^YJU(D 

[Hi 5] 7V<— h r-r yy^^co^^ 
40 0Hftfc*1-«3CH-C*>5. 

l jKU=f^«j<SC>*'J 

5 ->^-7='^>^S 

6 *"^VS,?J 7 -^!) 
5 5,5 6 h^HUtelUK 
5 8 >^?H»^ 



(8) 



2 6 6 8 5 4 




(9) 



®ffl¥-6 - 2 6 6 8 5 4 




[18] 



[011] 



&MW-6 - 2 6 6 8 5 4 



X6, Y8, Zfi'J-K 

I ' 

3t«S^ 9 1-JbL X, LY, L2J 
X 9 , Y 9 , Z 9 Ic -E-ft-f *li£[H] 

T 



S^i'Hl'EX, E Y , EZ£ 
X 0 . Y 9 . Z 9 -t^-f^iMEI 



IMPX. PY, PZ&'J-K 




INNER = NX * EX + NY * E Y + NZ * EZ 



S 1 O 

S 1 1 

S 1 2 

S 1 3 



DIF=INNER*Kd 



RFX=2*NX* INNER-LX 
GFY = 2*NY* INNER-LY 
B F Z = 2 *NZ* I NNER-LZ 



INNER2 = PFX*EX+PFY*EY+PFZ*EZ 



S P ec= INNER2XKS 



I =(S P ec + DIF)*Ll+AHB 



'jizm&mi tfsiit' 




(12) 



#lfi¥6-2 6 6 8 5 4 



mi 3] 



H 



X 0 , Y6, Z 8 'J — K 



JtlR^i' h/L>L X „ L Y , LZ&XS 

Ye, z e i; ^ti-etuasiatef & 



ffitfe^f MI/E X. EY, E Z £ X ( 
Yfl, Z 6 tc^ft^tlgafo-rs 



S24/ aKUJvtsiijiqeuASjjfijsrv 

Ift^PX. PY, PZfc'J-F 



I mm 



HI 




« NX,NY,NZfeU-K 



! INNER = NX*LX+NY*LY+NZ*LZ 



DIF=INNER*Kd 



R.FX = 2*NX* INNER-LI 
RFY = 2* NY* INNER-LY 
R F Z = 2 * N Z * INNER-LZ 



INNER2 = PFX*EX+PFY*EY*-PFZ*EZ 



Spec=INNER2*Ks 



INNER3 = NX*EX+NY*EY+NZ*EZ 



BACKL = INNER3*Ka 



I =S P ec*Ll+DIF*Ll+BACKL*L2+AHB 




( END ) 



SE«lS*BBKtf>flSaiTB3#6^ fl& 



KjSC«*fflK«M|&iTB 3#6* tt^ 
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